Sequestering of the 3' splice site in a theophylline-responsive riboswitch allows ligand-dependent control of alternative splicing.
Despite the important role of alternative splicing in various aspects of biological processes, our ability to regulate this process at will remains a challenge. In this report, we asked whether a theophylline-responsive riboswitch could be adapted to manipulate alternative splicing. We constructed a pre-mRNA containing a single upstream 5' splice site and two 3' splice sites, of which the proximal 3' splice site is embedded in theophylline-responsive riboswitch. We show that this pre-mRNA spliced with preferential utilization of proximal 3' splice site in vitro. However, addition of theophylline to the splicing reaction promoted splicing at distal 3' splice site thereby changing the ratio of distal-to-proximal 3' splice site usage by more than twofold. Our data suggest that theophylline influenced 3' splice site choice without affecting the kinetics of the splicing reaction. We conclude that an in vitro selected riboswitch can be adapted to control alternative splicing, which may find many applications in basic, biotechnological, and biomedical research.